Introduction
Alterations and rapid changes in ecological parameters, such as salinity variations, temperature, solubility of calcium carbonate, dissolved oxygen, illumination, anthropogenic heavy metal pollution or heavy metals carried by groundwater are suggested to cause abnormal test development in foraminifers (Boltovskoy et al. 1991 , Almogi-Labin et al. 1992 , Yanko et al. 1998 , Stouff et al., 1999a , 1999b , Geslin et al. 2000 , 2002 , Elberling et al. 2003 . Abnormal test morphology have been reported from many locations worldwide (Cushman 1929 , Cimerman and Langer 1991 , Loeblich and Tappan 1994 and are known to be common in certain foraminifer genera and species (Geslin et al. 1998 , Stouff et al. 1999a , 1999b .
Besides the morphological abnormalities, twins and triplets are common anomalies observed in benthic foraminifera. Conjoined twin, triplet and quadruplet individuals have been reported from Turkish coasts (Meriç 1996 , Meriç et al. 2008a ). The most striking abnormality was the conjoined twins formed by two different species, such as twins of Peneroplis pertusus-Cosci-nospira hemprichii, Peneroplis planatus-Coscinospira hemprichii and Vertebralina striata-Coscinospira hemprichii (Sellier de Civrieux, 1970; Meriç et al. 2005 Meriç et al. , 2008a Meriç et al. , 2008b .
In the frame work of this study, foraminiferal assemblage around a submarine spring in Ilıca Bay (Çeşme, İzmir) was investigated. Besides a rich foraminiferal fauna, a twin of Peneroplis pertusus-Peneroplis planatus was observed for the first time.
Material and methods
The spring is located in Ilıca Bay, on the northwestern of Karaburun Peninsula, the coordinates are 0444185E and 4240949N. The spring was taken as the center and a total of 38 recent sediment samples were collected at different points on three lines, A (210º N), B (120 N) and C (290º N) directions. Sediment samples were collected at each 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90 and 100 m distances according to the spring. But, because of a jetty, samples beyond 40 m could not be obtained on line A (Fig. 1) .
5 grams of wet sediment samples were weighed and treated with 10 % H2O2 for 24 hours. The samples were washed with pressurized water on 0.063 sieve and dried at 50 ºC oven. The dried samples were further sieved with 2.00, 1.00, 0.500, 0.250, 0.125 mm mesh sizes. The foraminifer individuals were separated under binocular microscope. Meriç et al. 2002a Meriç et al. , 200b, 2003a Meriç et al. , 2003b Meriç et al. , 2004 Meriç et al. , 2008c Meriç et al. , 2009b . Nine of these species were Indo-Pacific originated.
Abnormal foraminifers
Peneroplids were found to be dominant in the investigated assemblages. Accordingly, abnormal test morphology was observed in the genera and species of this group. (Fig. 2) .
Discussion
Morphological abnormalities of foraminifer tests are considered to be indicators of stressed environments, and some species are used as bioindicators for anthropogenic pollution. However, it has been shown that the environmental stress may also be exerted by natural factors such as, hypersalinity, periodical acidification and strong hydrodynamics. Short-term changes in the salinity of seawater could result in morphological anomalies in benthic foraminifer tests (Geslin et al. 2002 , Nigam et al. 2006 , Meriç et al. 2008d ). Thus, high ratios of abnormal to normal tests can also be observed in environments protected from human impact. In this study a rich foraminiferal assemblage, represented by 48 genera and 80 species were observed. Morphologically abnormal individuals were also abundantly observed, mainly in Peneroplids. Examples of abnormal togetherness in Peneroplidae between Coscinospira hemprichii-Peneroplis pertusus, Coscinospira hemprichii-Peneroplis planatus and Vertebralina striata-Coscinospira hemprichii have been previously reported (Meriç¸ et al., 2008b; . However, the specimen from Ilıca Bay presents togetherness between Peneroplis pertusus-Peneroplis planatus (Fig. 2.) 
Conclusion
The reproduction methods of the recent foraminifers, schizogony and gamogony, have been studied by many researchers (Le Calvez, 1950 , 1953 Grassé, 1953; Berthold, 1971; Röttger and Spindler, 1976) . Schizogony is asexual production of macrospheric individuals from microspheric ones which takes place in cold seasons. Alternatively, gamogony is the production of microspheric individuals from the fusion of the gametes of two parental individuals, which is observed in summer. Abnormal individuals with morphological characteristics of two separate species are very rare events, which may not only be formed by pollution but also by chance. In this case a juvenile of Peneroplis planatus might have been fused with Peneroplis pertusus juvenile, or the Peneroplis planatus juvenile might have been attached to the aperture of a dead Peneroplis pertusus indi-vidual and have been grown on it. Laboratory experiments or genetic analysis may solve the mystery of abnormal togetherness among different species of foraminifera.
